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THE CINCINNATI WATER WORKS 

By John W. Hill 

In the following brief paper on the Cincinnati Water Works it is 
not intended to do more than roughly sketch its history and call 
attention to some of the more interesting events in its development. 

Unlike many city water works constructed at later date, the pub- 
lic supply of this city has gone through all stages from the leasing 
to consumers of a "privilege" to raise ground water by windlass 
from a privately owned well to the pumping of water from the 
river by the highest type of engines, and delivering this after elabor- 
ate filtration, under pressure, to the consumers. 

"Water works" of the primitive kind were established in this 
city as early as May, 1799, long before cast iron pipes, high duty 
pumping engines and filtration were known. But at that date the 
sources of supply were either springs on private property or shallow 
dug wells, from which the consumer drew his water supply into a 
bucket or barrel and carried or hauled it to his home. The enter- 
prising citizens who owned good springs, or wells, were careful 
to make a charge for the use of water from them, and in one in- 
stance the owners of a well charged as much as four dollars per 
year to each consumer for the water privilege, the consumer 
being required to furnish the motive power to turn the windlass 
and raise the water from the well. This charge nearly, if not quite, 
reaches the minimum charge in some of our cities today, where the 
water is delivered to the consumer through cast iron pipes under 
pressure. 

The privately owned supply for public uses did not continue long, 
for early in the past century (1809) wells were dug at various places 
about the town and equipped with windlasses, ropes and buckets, 
and the cost of these was assessed on the real estate tax duplicate. 

The labor of raising water by a windlass did not appeal very 
strongly to our municipal ancestors, and soon this method of public 
supply was exchanged for a barrel or tank mounted on wheels and 
drawn by horses or oxen. The tank wagon was hauled down to 
the river and filled with a long handled tin ladle, and when full the 
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carrier distributed the water to his customers. A large number 
of these water venders doubtless were required to supply the neces- 
sities of the town; but this method was the most advanced for the 
supply of public water until July, 1821. It will be noted that the 
method of public water supply of the town, if it can properly be 
called such, was quite like our milk supply at the present time. For 
a period of about twenty years the water was hauled from the river 
and delivered to consumers by these tank wagons. The per capita 
consumption must have been small; but the cost per gallon delivered 
must have been relatively large, when compared with the modern 
cost of purveying public water supplies. 

Other cities than Cincinnati have been compelled in their early 
history to depend upon tank carts and wagons for the daily water 
supply, and it may be of interest to note that our late lamented 
member, Mr. Emil Kuichling, employed this method of water 
delivery in estimating the value of Spot Pond Reservoir to the 
Boston Metropolitan Water System, assuming that the equivalent 
of the Spot Pond gravity supply through pipes could be obtained 
by water delivered to the consumer by water venders, and that 
the value to the Metropolitan System of the natural supply at an 
elevation above Boston, etc., might be determined in this primi- 
tive way. Of course the value thus obtained was high, in fact sev- 
eral times the amount reached in their decision by the board of 
auditors (Messrs. Benton, Bumpus and Stiles). 

The growth of population and demands for water having outrun 
the "Mosaic" method of supply, one of the enterprising citizens, 
a wagon maker by the name of Reeder, devised a crude chain pump, 
mostly constructed of wood, with which he lifted the water from the 
river and delivered it into a shallow wooden oblong tank containing 
about 40,000 gallons. But this small body of water in an open 
reservoir exposed to the sun soon became stagnant and the public 
refused to buy Reeder's water, and cast about for a more modern 
method of supply for public uses. 

At that time (1817) one of the foremost men in Cincinnati was 
a Mr. Samuel W. Davies, who was associated with a Mr. Jacob 
Findley in a woolen-mill, a white lead works and some other early 
manufacturing operations, under the title of The Cincinnati Manu- 
facturing Company, and to Mr. Davies the Town Council went 
with an appeal to establish a power pumping works and distribute 
the water through pipes to the consumers, and also to erect pen- 
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stocks (fire hydrants) on the lines of pipe for fire protection. In 
due time an ordinance was passed giving Mr. Davies and his associ- 
ates a ninety-nine year franchise with no restriction on the charges 
for water for domestic uses, and no compensation for fire protec- 
tion. In addition, Mr. Davies and his associates were required 
to pay the town one hundred dollars per year for the franchise. 

The charter of the company, one of the earliest written for a 
privately owned water works in this country, is brief, and for the 
benefit of those who may not know how such things were done a 
hundred years ago, it is here quoted in full. 

The ordinance or charter reads as follows: 

Section 1. Be it ordained by the Town Council of the town of Cincinnati, 
That the Cincinnati Manufacturing Company, their heirs, successors and 
assigns, shall be, and they are, hereby vested with the exclusive privilege 
of conveying water, by tubes or otherwise, from the Ohio River, through 
the streets, lanes and alleys and commons of the town of Cincinnati, for the 
purpose of supplying the inhabitants of said town therewith; which privilege 
may and shall be enjoyed by the said company, their heirs, successors and 
assigns, exclusively, as aforesaid, for the term of ninety-nine years from and 
after the passing of this ordinance, on the following terms: 

1. The said company shall complete the work so far as to convey the water 
into that part of the town lying south of Third Street, commonly called the 
bottoms, within two years from and after the first day of July next; and they 
shall convey the water into that part of the town lying north of Third Street, 
commonly called the hill, so that same may be delivered three feet above 
the first floor of James Ferguson's kitchen, in the second ward of said town, 
within the term of three years from and after the said first day of July. 

2. After the said period of three years, the company, their heirs, successors 
and assigns, shall continue to supply the citizens of the town (or such of them 
as may desire to receive and pay for the same) with a sufficient quantity of 
water, making proper allowance for unavoidable accidents and for the neces- 
sary repairing and renewing of their works. 

3. They shall permit water to be taken freely and without expense from 
their reservoirs and conductors, wherever the same shall be necessary to 
extinguish fires in the town, and for this purpose they shall provide for each 
square or block to which they conduct the water a fire plug or pen stock; 
and, if the Town Council shall at any time see proper to make reservoirs to 
be used in cases of fire, they shall be permitted to fill such reservoirs, free of 
expense, from the conductors of the company: Provided the said reservoir 
be kept tight and in repair, and the water therein be used exclusively for the 
purpose of extinguishing fires. 

4. The company, their heirs, successors and assigns, shall pay to the Town 
Council, yearly, and every year during the continuance of the privileges 
herein granted, the sum of one hundred dollars, which payment shall com- 
mence one year after the works are completed. The money so to be paid 
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shall constitute a free fund, and shall be appropriated under the direction 
of the Town Council, in such manner as they shall see proper, in providing 
and preserving such articles as may be useful in extinguishing fires. 

5. The said company, their heirs, successors and assigns, shall be per- 
mitted to dig in the streets, lanes, alleys and commons of the town, for the 
purpose of sinking their conductors and repairing them as often as may be 
necessary, leaving the surface of the streets as before, causing as little incon- 
venience to the citizens as the nature of the case will admit ; and they shall be 
permitted to demand and receive yearly, from the persons who shall use 
the water from their conductors, such sum as they may voluntarily agree to 
pay for Jthe same. 

6. The privileges granted by this ordinance shall not be forfeited by a 
temporary interruption in the supply of water occasioned by accident, or 
the want of repairs in the machinery, reservoirs, conductors, or other parts 
of the works: Provided, such accidents be remedied, and such repairs be 
made, within a reasonable time. 

7. During the term of ninety-nine years hereinbefore specified no other 
person or company shall be permitted to convey water through the streets, 
lanes, alleys, or commons of the town by tubes or other conductors for the 
purpose of supplying the citizens of the town with water. 

Section 2. Be it further ordained, That if the charter of the said Cin- 
cinnati Manufacturing Company shall expire, or the said company be dis- 
solved before the expiration of the aforesaid term of ninety-nine years, this 
ordinance and the privileges herein granted shall not hereby cease, but shall 
continue in full force and effect, and at the dissolution of the said company 
all the privileges herein granted shall vest in the persons composing the said 
company, at the time of such dissolution, their heirs and assigns, in the pro- 
portion of their several interests in the stock of said company; Provided, 
the persons claiming the privilege aforesaid comply with the terms herein- 
before mentioned. 

(Passed 31st of March, 1817.) 

Several interesting points are here presented. 
1. The great length of the grant, which if it had not lapsed by- 

reason of purchase of the works by the city (1839) would not expire 
until March, 1916, or about one year from the present time. 

2. No schedule of water rates was agreed upon and Mr. Davies 
and his partners held that there was no limitation to the water 
rates they could enforce, excepting the patience and forbearance 
of their customers, all of whom could return to the old cart method 
of supply if the Water Company became exorbitant in its charges. 
It does not appear, however, that Mr. Davies was at any time un- 
reasonable and as he financially failed in the enterprise, it would 
seem that he really pumped and distributed the water without 
profit. 
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Of course it is known that a charter was granted to a company 
in New York about the year 1800 for supplying water through 
pipes to the inhabitants of that city, and that a pumping station 
and small elevated tank had been erected in Center Street, and a 
small amount of pipe laid, in order to comply with the letter of the 
charter, but with no real intention of supplying water to the city. 
The purpose being to establish a United States Bank, rather than 
works of public water supply. Alexander Hamilton and Aaron 
Burr were members of this earlier New York Water Company. 
The ordinance, or charter, for the Cincinnati Water Company, 
however, was a bona fide instrument for the purpose of authorizing 
and protecting a works of public water supply and had no other 
motive than the supply of water for domestic uses and fire protec- 
tion in the embryo city. 

Some of the provisions will appear very curious to us at this dis- 
tant time, for example, the limiting head to which the water shall 
be pumped is determined in Paragraph 1 of Section 1 of the ordi- 
nance as follows, viz.: 

"Three feet above the first floor of James Ferguson's kitchen in 
the second ward of said town." 

The location of Mr. Ferguson's residence is not specified, and if 
he should happen to move from one part of the ward to another 
at higher elevation, during the construction of the works, or perhaps 
even after the works were constructed, the Water Company under 
the ordinance would be required to increase the pressure at which 
the water was delivered through the mains. In other words, no 
fixed elevation is given. 

Upon the other hand, if James Ferguson should happen to move 
out of the second ward altogether, before the works were finished, 
no limiting head or pressure is then specified их the ordinance. 

Paragraph 5 of Section 1 provides that: 
"They (the water company) shall be permitted to demand and 

receive yearly, from the persons who shall use the water from their 
conductors, such sum as they may voluntarily agree to pay for the 
same." 

This is the nearest approach to a schedule of domestic water 
charges in the ordinance, or charter, and it doubtless led to quite 
a variation in the amounts charged consumers according to their 
ability and willingness to compensate the company for the water 
taken. 
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By paragraph 7 of section 1 it will be noted that the town council 
granted an exclusive privilege to Mr. Davies and his associates to 
occupy the streets and highways with water pipes and to supply 
water to the citizens of the town. 

A wood cut of this first power water works for the city adorns 
the stationery of the local committee for this convention. This 
cut was drawn from a published description of the Davies Water 
Works at the time they were started in service (1821), and it is only 
fair to remark that one of the members of the local committee, Mr. 
Pollard, took exceptions to one feature of the cut which in his judg- 
ment did not represent good engineering practice even in 1820. 

The cut is here produced for the edification of our members, and 
attention is drawn to the bank of earth extending out over the edge 
of the river, upon which Mr. Davies built the foundations for his 
pumping station, and by piercing the earth put the suction of the 
pumps into the water. The fault or mistake is to be charged to 
the draughtsman (1880) and not to Mr. Davies, who we are as- 
sured from his well known enterprise and intelligence never built 
his pumping outfit in that way. 

The Davies distribution system consisted of white pine and white 
oak logs through which was bored with a pod-augur one and one-half 
inch and two and one- half inch holes. These logs were banded at 
one end and put together stove pipe fashion by driving the spigot 
into the ¡landed bell or socket. 

There are no records showing how the hydrants were made, ex- 
cepting that the "pen stocks/7 so called, were of wood. 

The pumping machinery consisted of one low lift suction pump, 
which lifted the water from the Ohio River to a tank in the pumping 
house, and a so-called force pump which took the water by gravity 
from the tank and pumped it to an elevated wooden service reser- 
voir. From the reservoir the water flowed by gravity through 
the wooden pipes laid in the streets. 

The motive power to operate the pumps were horses or oxen 
working on inclined treadmills, and the engineer was a boy or man 
who regulated the power according to the demands for water. 

This was the beginning of the Cincinnati Power Water Works. 
The service was not satisfactory, and many complaints were made 
on account of the frequent breakdowns, and interruptions of the 
public water supply, and yet at that time as the census shows the 
population and demands for water under pressure, or running water, 
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were increasing from year to year by leaps and bounds, because this 
city was then the foremost "settlement" west of Philadelphia, 
and being located on a great highway of commerce the surplus 
population from the Atlantic seaboard cities flocked here in great 
numbers during the earlier years following the second war with 
England. 

About three years after the works were started in service, Mr. 
Davies installed a steam pumping engine of 1,200,000 gallons daily 
capacity which probably he himself designed. The steam cylinder 
was twelve inches diameter by five feet stroke, and the two low lift 
and two force pumps which it worked were each six inches diameter 
by four feet stroke. The engine was rated at forty horse power. 

In 1828 this pump was remodeled by Mr. Anthony Harkness, 
who was, for the pioneer days in this section of the country, in several 
ways a marvel. He was one of the first to establish a foundry and 
machine shop to build engines for western steamboats. He saw and 
remedied the defects in the first steam pumping engine (Davies) 
ever started in Cincinnati. He designed and built the first loco- 
motive in Cincinnati, and more than sixty years ago went abroad 
to obtain contracts for locomotive engines of which he was then 
a successful builder. Robert Fulton invented the steamboat in 
1807, and not many years afterward enterprising men were busy 
in the West, especially here, in adapting it to the requirements of 
the western rivers. Among these was Mr. Harkness, and it was 
doubtless on his advice that the steam end of the first pumping 
machine was taken from a steamboat and utilized for pumping 
water. 

We are much concerned today about the unnecessary waste of 
water, and are seeking by every available means to prevent or re- 
duce it. In fact, this is the chief argument for the use of water 
meters, and you may be surprised to hear that the leading trouble 
with Mr. Davies7 Cincinnati Water Works (1824) was the large 
unnecessary waste of water. 

This needless waste of water from works of public supply has 
continued over a long stretch of time; it has reached from Frontinus 
A. D. 92, to John C. Trautwine, 2nd, 1900, and the same complaint 
that we are putting up today, that Mr. Trautwine put up in 1899, 
and that Frontinus put up to the Emperor Vespasian in 92, is still 
a condition to be wrestled with, and by the sympathetic and ener- 
getic efforts of the meter men may some day be laid at rest. 
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Mr. Davies finding that his water works would not pay, and 
discovering as others since have discovered, he could not borrow 
himself out of debt, offered (1824) to sell his works to the city for 
$30,000. 

The Town Council appointed a committee to examine the works 
and books of the water company and report on the advisability of 
buying the property. The committee reported favorably, but 
upon taking a vote, 25 freeholders were in favor and 294 against 
purchase. 

In 1826 the water company had its charter powers enlarged by 
Act of the Legislature, additional capital was obtained, and Mr. 
Davies, who must have been an enthusiast on water works matters, 
set about to remedy the defects and déficiences in the works, and 
adapt them more nearly to the requirements of his time. 

Between 1825 and 1832, three new reservoirs were constructed 
on the site of the old Third Street Reservoir, just north of the old 
Front Street Pumping Station. The first line of cast iron water 
pipe was laid from the distributing reservoir in Pearl Street, west 
(1828). This pipe was of unusual size, viz.: eight inches diameter, 
and must have been obtained at that time from R. D. Wood and 
Company, who had started the first pipe foundry in this country 
a few years before at Millville, New Jersey. Incidentally it may 
be mentioned that this firm is still supplying cast iron water pipe, 
upon sufficient provocation, to those who may need it. 

The unhappy condition of Mr. Davies' finances, the unsatis- 
factory water service to the city, and the many complaints from 
the injured water takers, led to another effort by the Town Council 
in 1832 to purchase the water works and relieve the water con- 
sumers from some of the handicaps which they had suffered since 
the works were installed eleven years before. The committee 
appointed again reported in favor of purchase at a cost of $150,000, 
or five times the cost for 1824, and again the "harassed" and "indig- 
nant" freeholders and water takers voted against the purchase by 
a vote of 303 "for" and 617 "against." 

The water company then increased its capital stock and pro- 
ceeded to "enlarge the works commensurate with the rapidly grow- 
ing needs of the city." To do this the company was required to 
appeal to the state legislature for enlarged charter powers, a pro- 
ceeding which the city council at first opposed. After a lapse of 
three years, the council withdrew its objection, the legislature 
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granted the additional powers asked for and the water company 
started on a new career of "progress and trouble." In 1835 the 
water service being still unsatisfactory, the council appointed the 
third committee to investigate and report on the advisability of 
"municipal ownership" of the works. This committee reported 
favorably on purchase at a cost of $273,637 - (note the first offer 
in 1824 at $30,000),- and the vote when taken stood 956 "for" 
and 1274 "against." 

Two years later, 1837, the "purchase" was up again and this 
time the vote was 1573 "for" and 531 "against." Owing to some 
defect in the proceedings for the vote, a new vote was taken, March, 
1839, on purchase at $300,000, with the result of 728 "for" and 553 
"against." 

In 1839 therefore after a stormy and financially disastrous career 
of eighteen years, the Cincinnati Water Works became a municipal 
institution. 

When the purchase occurred the property consisted of a tract 
of land including the site of the late Front Street Pumping Station 
and the Third Street reservoir grounds, now a public park. It will 
be noted that the city had a population in 1840 of over 46,000, 
while the combined pumping capacity was rated at 4,200,000 gallons 
per day, showing a maximum possible capacity of about 90 gallons 
per capita. It is probable that the actual water consumption was 
much less than half of this quantity, because the larger pump must 
have been out of service at times for repairs, when the smaller origi- 
nal machine, if it maintained a supply equal to the normal consump- 
tion, would have furnished less than 30 gallons per capita. 

A stone masonry reservoir about 350 feet long, 50 feet wide, in- 
side surface dimensions, and 12 feet deep, containing 1,200,000 
gallons, had been constructed on the Third Street property as early 
as 1828. The pumping lift from the Ohio River, low water stage 
to the flow line of the reservoir was about 160 feet. 

It must be remembered that the two earlier steam pumping ma- 
chines were built during the pioneer days of pumping machinery 
in this country. The first engine (1824) was of the walking beam 
type with a wooden walking beam. The second engine had the 
steam cylinder located axially over the pump and drove the pump 
direct. 

The earlier pumps were all of the piston type with swinging or 
"barn door" water valves resting on seats inclined at an angle of 
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45 degrees. Everything about the water ends was plain, direct, 
simple and crude, and yet these old machines contributed largely 
to the early development and prosperity of the city. 

The property conveyed to the city contained: 
(1). The land above mentioned. 
(2). The pumping station. 
(3). Two rotative steam pumping engines. 
(4). The masonry reservoir. 
(5). Nineteen miles of wood pipe or "logs" from 1| to 2' inches 

diameter of bore. 
(6). Three and one-half miles of cast iron pipe varying from 4 

to 20 inches diameter. 
Looking over the inventory of property it would strike one at 

first sight as though the price was more than it was worth. But 
the people were satisfied, and it would be presumption for us at this 
distant date to criticise the acts of our forefathers. In 1840, the 
population of the city was 46,338 and the purchase price was about 
$7.00 per capita of population. 

When the city took over the water works the following survey 
rates were adopted: 

Lowest consumption  $10.00 per annum 
Second consumption  $12.00 per annum 
Third consumption  $14.00 per annum 
Fourth consumption  $16.00 per annum 
Baths $3 each, hose $1, Garden sprinkling $1 to $4. 

The works were very wasteful of fuel and steps were taken to 
investigate a possible water power from the Miami and Erie Canal 
near its entrance into the Ohio River just below the pumping station; 
but upon investigation it was found that the proposition was not 
feasible. 

Several years before the water company sold its property to the 
city, a new pumping engine from original designs was built by The 
A. Harkness Company of Cincinnati. This "power" as it was termed 
had a capacity of 3,000,000 gallons per day pumped from the Ohio 
River to a reservoir on the site of the old Third Street Reservoir. 
This reservoir, abandoned in 1907, supplied by gravity the dis- 
trict lying between Fourth Street and the river. The first two steam 
pumping engines installed by the water company (1824-1834), 
were vertical crank and fly wheel machines with the water ends 
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set low enough to take water by suction from the river at its lowest 
stages, and the steam ends placed high enough to be above all or- 
dinary flood stages in the river. The maximum flood stage of record 
is more than 71 feet above low water mark, and it will thus be seen 
that the steam ends of these pioneer pumps must have been set 
about 50 feet above the water ends. 

After the purchase of the works by the city a new duplex steam 
power was built (1844) which consisted of a pair of crank and fly 
wheel steamboat engines on inclined frames driving vertical pumps. 
These pumps had a combined capacity of 5,000,000 gallons per day 
and after various changes in the steam valve gear became and re- 
mained for years the most useful and economical machines in the 
Front Street Station. They were taken out of service during 1907 
after sixty-three years of useful life. 

Passing over the details of water works improvements under 
city management from the purchase in 1839 to 1865, we come to a 
period following the war of the states, when it was evident that 
the Works were in need of a general and comprehensive rehabilita- 
tion. During this period the two original pumping engines were 
abandoned and their places taken by two vertical condensing crank 
and fly wheel steam pumping machines, each of 4,500,000 gallons 
capacity (1850-1854) constructed from designs of Mr. T. R. Scow- 
den by The A. Harkness Company and Powell and Sons, of Cin- 
cinnati. These engines were marvels for their day and with some 
changes in the water ends continued in active service until the 
Front Street Pumping Station was abandoned (1907). 

The Harkness engine ran therefore for over fifty-seven years and 
the Powell engine ran for over fifty-three years. These machines 
rarely gave trouble and were the real "standbys" for over a half 
century, and were capable of good service at the date of starting 
pumping from the new works at California (Cincinnati). 

A new stone masonry reservoir on the site of the original wooden 
reservoir was constructed 1850-1853. The two divisions having 
a combined capacity of 5,500,000 gallons with a water depth of 20.50 
feet. 

In 1865 Mr. James P. Kirkwood of Brooklyn, New York, then 
the foremost water works engineer in America, was called to Cin- 
cinnati for the purpose of investigating and reporting on the require- 
ments of the city for a new and enlarged water works and the pos- 
sible adoption of a new source of water supply, many complaints 
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having been made before 1hat date upon the unsatisfactory con- 
dition of the Ohio River water. Mr. Kirkwood began with an 
inquiry into the past and prospective population growth of the 
city and from the diagrams which he constructed he reached the 
conclusion that the population of the city in 1890 (twenty-five 
years ago) would be larger than it is at the present date. He made 
the same mistake that many others have made since his time, of 
assuming that the past will be an exact index of the future. It will 
be interesting and instructive to reproduce his population table 
and parallel it with the census reports to 1910. 

Cincinnati Population 

v Year „„ I r™*,,« Census Kirkwood, 1865, Hill,î896, v Year „„ r™*,,« Census Prediction Prediction 

1800  750 
1810  2,540 
1820  9,602 
1830  24,831 
1840  46,338 
1850  115,438 
1860  161,044 
1870  216,239 225,460 
1880  255,139 315,460 
1890  297,000 431,644 
1900  325,902 335,000 
1910  364,463 370,000 

Estimated 
1915  400,000 385,000 

In 1896 the Engineer Commission on Extension and Betterment 
of the City Water Works had occasion to study the probable growth 
of population in the city, including the growth in territory to be 
annexed, and the results from the curve then projected are given 
for the years shown. 

By adding the neighboring cities in Kentucky and the suburbs 
in Hamilton County, Cincinnati has a population at the present 
time of nearly 550,000. 

In projecting the capacity for a new water works Mr. Kirkwood 
assumed that the statistics of consumption for New York and 
Brooklyn would apply to Cincinnati, and adopted a per capita 
rate of 65 gallons, our consumption rate at present is about 130 gal- 
lons per capita, or twice Mr. Kirkwood's quantity. 
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"Mr. Kirkwood made a thorough survey and investigation of 
the various sources for a new water supply, and adopted a pumping 
system, continuing the Ohio River as a source. The site selected 
was about two miles above the present pumping works (1880), 
and the plan embraced two lifts, with subsiding and filtering reser- 
voirs. The cost was placed at $3,038,214.07." 

"The plan was highly recommended by a majority of the water 
commissioners, but the minority report advocated retaining the 
pumping works, Front Street Station, and the construction of addi- 
tional reservoirs. The latter plan was adopted, and the Garden 
of Eden purchased for reservoir and park purposes on 6th of Jan- 
uary, 1866." 

None of Mr. Kirkwood7 s recommendations were adopted, although 
his report shows a very thorough study of conditions as they existed, 
even to the necessity for subsidence and filtration of the Ohio River 
water before it was distributed to consumers. In Mr. Kirkwooďs 
day not much was known of bacterial purification of water and his 
terms for a pure and wholesome water was that it should be "clear 
and colorless." 

It may be of interest to note that the late Mr. J. J. R. Croess of 
New York was Mr. Kirkwooďs principal assistant on the Cin- 
cinnati investigation. 

Using plain sand filters and including the cost of settling basins 
of 84,000,000 gallons capacity, Mr. Kirkwood figures the cost of 
subsidence and filtration at $18.50 per million gallons, including 
fixed charges on the construction cost. Omitting fixed charges 
on the subsiding basins and filters he estimated the operating and 
maintenance cost at $1.37 per million gallons, or about the cost which 
he subsequently found abroad upon his visit to Europe, in 1866. 
Mr. Kirkwooďs plans also provided for a storage reservoir of 152,- 
000,000 gallons capacity for the subsided and filtered water. 

The reservoir in Eden Park (Garden of Eden) consists of two di- 
visions, one containing 43,000,000 gallons, and the other 57,000,000 
gallons. The basin is constructed in a ravine of very steep channel 
and side slopes. The smaller division is closed at the lower end of 
the ravine by a massive retaining wall 120 feet high at the middle 
of the ravine. The division wall between the two compartments 
of the basin is 67§ feet high at the middle of the ravine. The water 
depth is 30 feet. The reservoir and walls were designed and in part 
built by Mr. Henry Earnshaw at that time superintendent of the 
city water works. 
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During 1872, or seven years after Mr. Kirkwooďs investigation, 
the trustees of the water works entered into contract with a local 
company for two additional pumping engines, each of 7,500,000 
gallons daily capacity. These engines were designed by Mr. Theo- 
dore R. Scowden, and were of the vertical crank and fly wheel direct 
acting type, with walking beams to connect the steam pistons to 
the cranks and fly wheels placed below the steam cylinders under 
the engine room floor. 

The design of these engines was modern for non-condensing 
machines, and among other innovations were furnished with differ- 
ential plunger pumps of the "Wright" type. 

One difficulty always experienced with the Cincinnati pumping 
engines in the Front Street Station was due to the considerable 
vertical separation of the steam and water ends. The pumps 
were set on solid masonry foundations, while the steam cylinders 
and rotating parts were mounted on iron skeleton frames or towers, 
50 or 60 feet high. An exception should be made of the Wetherill 
engines, which were erected on horizontal steel girders set in heavy 
masonry side walls. The Scowden engines were started in 1872- 
1874, and the Wetherill engines in 1885-1886. 

Other engines were erected in the Front Street Pumping Station, 
viz.: the Shield Engine (1865) which was of the Cornish Bull con- 
densing type with a steam cylinder 100 inches diameter by 12 feet 
stroke. The steam piston, air pump piston and pump piston were 
all mounted in line on a continuous rod over 55 feet long. The engine 
and pump never worked very successfully and the machine was so 
wasteful of fuel that it was never operated from choice. The ex- 
pected capacity of this machine was 20,000,000 gallons per day, 
but it rarely worked above a 12,000,000 gallon rate. The engine 
was so untrustworthy that the attendants were never allowed to 
leave their respective stations while it was running. 

The designer of the engine, Mr. George Shield, was the leading 
steam engineer of the city when he built this machine, and its fail- 
ure as a safe, economical and useful unit of the power in the Front 
Street Station destroyed his reputation and was supposed to have 
shortened his life. No other engine of the Shield type was ever 
built either before or since. While it was patterned in part after 
the Cornish Bull engine and pump, the departures from the original 
type were sufficient to bring about substantial failure of the ma- 
chine as a useful adjunct of the Pumping Station. 



THE CINCINNATI WATER WORKS 57 

Two duplex vertical direct acting Worthington pumping engines 
were also erected in this station (1888), each of a rated capacity 
of 12,000,000 gallons per day. These engines never were very suc- 
cessful; indeed it was said that at no time in their history were both 
engines in condition to operate simultaneously, although it is well 
known that at critical periods everything at the Front Street Sta- 
tion that could lift water from the Ohio River was required in service. 

Excepting the 20,000,000 gallons Shield engine, all others built 
from local designs by local builders were successful, the so-called 
combination (steamboat) engines, the Harkness and Powell engines, 
were in constant service for over fifty years, while the Scowden en- 
gines, also built in Cincinnati, ran successfully from 1872 until the 
station was abandoned December, 1907, a period of thirty-five years. 
The difficulty with the pumping engines designed and built in the 
East was that the designers failed to grasp the special necessities 
of pumping engines where the pumps were often submerged for 
days at a time in from 10 to 50 feet of water; where all sorts of 
trash would at times collect in the pump wells to interfere with the 
operation of pumps, and where the steam ends must be as simple 
and reliable as possible to avoid the stoppage of the power. Engines 
well adapted to a service where the entire machine could be at all 
times inspected while in operation, were not adapted to the Ohio 
River service and the troubles of which there were many within 
the writer's experience at the Front Street (River) Pumping Station 
have been experienced in other city water works on the Ohio River. 
It is thought that the rise and fall of the Ohio River at Cincinnati, 
71 feet and f inch, is the greatest in the world, and the pumping 
machinery as heretofore constructed with the connecting rods, links 
and fly wheels often wading many feet deep in the water presents 
a condition not paralleled in many other cities of the country, or 
even out of the country. 

"In 1872 the city purchased a site from John Markley, ten miles 
above the city, for a new water works. The property embraces 
146 acres, for which the sum of $22,321.50 was paid." 

"Mr. T. R. Scowden submitted plans and estimates for the new 
works to be located on these grounds, which embraced a pumping 
system with two lifts, subsiding and distributing reservoirs, and 
two 42-inch delivery mains, the whole to cost $4,500,000." 

Cincinnati is one of the few cities in the world requiring three 
pumping lifts to get water from the Ohio River to the consumers. 
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The difference of elevation between low water mark in the river 
and the highest territory supplied with water within the city limits 
being 507 feet. There are several states in the Union where the 
extreme variation of levels within their boundaries is not so great 
as that which occurs within the corporate limits of this city. Even 
with the three pumping lifts there are still some premises within the 
city limits at elevations not reached by the city water. 

In 1871, Mr. Theodore R. Scowden was employed to investigate 
the water supply needs of the city and report upon a new source of 
supply and comprehensive improvement of the water works. Long 
previous to this date the people had realized that the water taken 
from the river at the Front Street Pumping Station was unsatis- 
factory in quality, and, with frequent breakdowns in the pumping 
machinery and no considerable storage, was often insufficient in 
quantity. At that time Eden Park Reservoir had not been con- 
structed, nor had the Scowden engines previously mentioned been 
installed, so that with only the limited storage in Third Street Reser- 
voir, 5,500,000 gallons, and a total pumping capacity of 14,000,000 
gallons for a population of over 220,000, the conditions were on the 
whole not very promising. 

Mr. Scowden before this date had the honor of planning the water 
works of Cleveland, Louisville and Newport, Kentucky, and was 
the ranking engineer in Cincinnati in this line of work, and enjoyed 
a reputation for skill and judgment which was unquestioned by his 
associates in the profession. But as in the case of Mr. Kirkwood, 
six years before, his plans and recommendations were set aside, 
and all that came of his work was the purchase of Markley Farm, 
and the construction of two new pumping engines previously men- 
tioned. Eden Park Reservoir at that time was under construction, 
and the sole outcome of Mr. Scowden's very thorough surveys and 
comprehensive plans was an addition of 15,000,000 gallons to the 
pumping capacity of the Front Street Station. 

Mr. Scowden's plans embraced the location of a source of water 
supply from the river about ten miles up stream from the Front 
Street Station, a new pumping station, new modern and ample 
low and high lift pumping machinery, subsiding reservoirs on the 
river bank, and a storage basin of 300,000,000 gallons capacity at 
an elevation sufficient to supply by gravity to Eden Park Reser- 
voir, from which latter when completed, distribution to the city 
would be made. He also considered the ultimate filtration of the 
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water and allotted space on the land purchase for the location of 
filters. The land for the entire works was known as the "Markley 
Farm purchase," which aside from the rent collected from the farm- 
ers through a period of about thirty-six years has been of no benefit 
to the city. The farm was finally sold upon completion of the 
new water works improvement, 1907-1908. 

During 1885-1886 the Wetherill engines each of 10,000,000 gal- 
lons daily capacity were installed in the Front Street Pumping 
Station, and at later dates as noted 1887-1888 two additional Worth- 
ington engines were installed. Meanwhile Eden Park Reservoir 
was completed and this with the Front Street Station and Third 
Street Reservoir constituted the primary pumping, subsiding and 
storage elements of the city water works. 

Like the proverbial "poor" mentioned in Scripture, the evils of 
the source of supply, inadequate and antiquated pumping machinery, 
old fashion steam boilers, and limited storage of water, were always 
with us. Apparently since the days of Samuel W. Davies the 
city had not caught up with the demands and requirements of the 
people. The press and scientific bodies were constantly pointing 
to defects and insufficiences in the public water works and de- 
manding a remedy. Laws were enacted by the legislature to pro- 
vide for a new enlarged and adequate water supply system, votes 
were taken and through the friction and jealousies of politics, such 
measures were disapproved at the polls. 

During 1895 by the joint investigations of Hon. August Herr- 
mann, afterwards president of the board of commissioners of water 
works, the writer and one other, it was discovered that an enabling 
act might be passed by the legislature which would permit the build- 
ing of a new water works without submitting the matter to a vote 
of the electors, because it had been shown through a period of 
nearly seventy years that however much the public was dissatis- 
fied with the existing condition of things it would not by its vote 
authorize a substantial change. All the additions of pumping en- 
gines, reservoirs and pipes since the purchase of the water works 
in 1839 had been provided for from the revenues of the water works 
and not by popular bond issues. 

After several years of investigation and careful inquiry into the 
legal status, it was decided in 1895 to proceed upon an investiga- 
tion, preparation of plans and estimates of costs, and the framing 
of a law which would permit the city to construct a water works 
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commensurate with the growth of population and increased demand 
of the people. Accordingly the city board of administration during 
December, 1895, appointed a commission of engineers, consisting 
of the writer, Mr. Samuel Whinery, now of New York, and Mr. 
George H. Benzenberg of Milwaukee, to conduct an investigation, 
make surveys, examine water sources and report plans and esti- 
mates of cost for the extension and betterment of the city water 
works. This commission reported March, 1896, upon a general 
plan for improvement of the water works, which with some neces- 
sary changes furnished the foundation upon which the late im- 
provements of the city water works are based. 

Cincinnati has today in point of pumping machinery, methods 
of handling and storing coal, subsidence reservoirs, filtration works, 
and distribution system, a works not surpassed by any city in or 
out of the country, and since the members of the Association will 
have the opportunity of inspecting the details of the work at this 
Convention, May, 1915, and forming their own opinion of their 
merits, it is deemed advisable to say no more at this time about 
them. 

In preparing this brief memoir on the history of the Cincinnati 
Water Works, credit must be given to the late Mr. E. M. Shield, 
and to the late Mr. Charles Cist, and to Mr. Thomas J. Bell, and 
others who have formerly written on the subject from which the 
information herein given has been largely drawn. The develop- 
ment of the Cincinnati Water Works has received the earnest and 
profound thought and efforts of some of the most distinguished mem- 
bers of the engineering profession, and while some of these have not 
realized the fruition of their individual ideas, yet each has been an 
influence in bringing about the ultimate happy result. 
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